SUMMARY We identified 226 proximal femoral fractures prospectively in people aged over 60 years during one year in Stockport (population approximately 289 000). Our objective was to examine the association between primary treatment and outcome 6 months after the fracture using multivariate regression models. Higher haemoglobin concentrations and mental test scores on admission to hospital were associated with lower fatality within 6 months, whereas a high blood calciumphosphate product, greater age, and an active medical problem at the time of the fracture were all associated with increased fatality. An intracapsular fracture, greater age, and a greater degree of dependency before the fracture all reduced the likelihood of regaining previous walking ability by 6 months. Good walking ability before the fracture increased the likelihood of walking well by 6 months. After adjusting for the effects of these extraneous variables there was no statistically significant association between treatment and outcome.
Proximal femoral fractures are a common problem affecting elderly people and are usually treated surgically. The objective of treatment is to obtain accurate reduction and stable fixation of the fracture to enable the patient to become mobile as soon as possible; in this way it is hoped to avoid the complications of prolonged recumbency in elderly people. However, elderly people who experience proximal femoral fractures are often frail and may have co-existing medical problems which can threaten life. In one series the estimated cumulative proportion of people aged 65 years and over who survived for 6 months after the fracture was only 59 7%.l It can be difficult for the surgeon to decide whether an individual patient is likely to benefit from surgery. Furthermore, in evaluating health care for proximal femoral fractures the surgeon will be interested in the effect of particular treatments on outcome.
Some authors have examined the relationship between patient variables at the time of admission to hospital and outcome. 1-3 Some of these determinants of outcome may be associated with each other, for example the oldest people are more likely to be confused, and it is therefore necessary to consider their interaction when examining the association between each factor and outcome. Multivariate regression is one way of examining the association between determinants and outcome and such a model can be used to adjust for the effects of extraneous variables. In this way, the association between treatment and outcome can be isolated.
This report presents some of the findings of a prospective observational study of all proximal femoral fractures which occurred over a period of 1 year in a particular population. Outcome was assessed 6 months after the fracture in terms of survival (mortality) and walking ability (morbidity). The relationship between certain determinants measured at the time of admission to hospital and outcome was examined by modelling. The objective ofthe study was to examine the association between treatment and outcome after adjusting for the effects of some extraneous variables. covariates which were measured soon after admission to hospital and which were examined for their association with outcome 6 months after the fracture. Ian F Greatorex and Alan C C Gibbs (walking ability at 6 months the same as or better than before the fracture-"success"), and 0 (dead, or walking ability at 6 months worse than before the fracture-'failure").
Methods
Computation-The simultaneous effects of the independent covariates on survival were analysed using Cox's proportional hazard model.6 BMDP computer program P2L was used for the analysis.7 All the variables were entered into the model and were progressively eliminated using a backward stepwise procedure. The order of removal of the variables was determined by a likelihood ratio test.
The simultaneous effects of the independent covariates on the probability of a "sucessful" outcome were examined using Cox's linear logistic regression model.8 BMDP program PLR was used and a combination of forward and backward stepping determined in which order covariates were included in the model, again using a likelihood ratio test. 6 Cases with missing values for any of the covariates were excluded from the analysis.
Verbal consent to participation in the study was obtained from all patients or their relatives and the study was approved by the Stockport Ethics Committee.
Results
We identified 226 fracture cases for inclusion in the study. The mean age of the patients at the time of the fracture was 79 3 years and 193/226 patients were female. Two cases were lost to follow up at 6 months after the fracture. Further details of the subjects, the ascertainment of cases and the outcome of health care have been provided elsewhere.9 SURVIVAL There were missing values for at least one variable in 29 cases (12 8%) . Five variables were included in the final regression because they were shown to have a statistically significant association with fatality within 6 months. Blood haemoglobin level and mental test score were negatively associated with fatality. A high calcium-phosphate product, advanced age and a history of an active medical problem at the time of the fracture were positively associated with fatality. 
example, the model predicted that an individual aged 90 years at the time of the fracture had a risk of dying during the 6 months after the fracture equal to 3 9 times that of an individual aged 60 years, the other four variables being held at their average value.
The figure is a Kaplan Meier plot which shows the observed survival of patients, stratified by the main types of primary treatment.10 Despite the observed differences in survival between the treatment groups, when the joint effects of the determinants were examined in the model there was no statistically significant association between the type of primary treatment and survival (p = 0-089). In other words, the model suggested that extraneous factors related to the general fitness of the patient and not the type of primary treatment best explained the observed differences in case fatality between the different treatment groups. Table 4 summarises the goodness of fit of the model to the observed data. The model was used to predict the probability of a successful outcome for each case and the cases were classified into five groups of comparable size by this probability. The predicted months from the time of the fracture.' In the present study, all cases which met the restriction criteria were included, all but two were followed up at 6 months and there was no selection bias. Because the subjects were very old they were reviewed at their abode 6 months after the fracture rather than in an orthopaedic clinic. Full clinical assessment was not possible and the assessment ofwalking ability was inevitably somewhat subjective. Although the outcome was classified as a "success" or "failure" for the purpose of statistical analysis, this classification was not intended as a clinical judgement about the outcome in individual cases.
Although multivariate log linear regression models can identify prognostic factors with a high degree of precision in a relatively small observational series, their validity depends upon certain assumptions. For example, the simultaneous effects of the covariates are assumed to be multiplicative. There is also the problem of missing values which occur when dealing with elderly people, because of the occasional difficulty in obtaining reliable information. It 
